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Description 

The invention relates to loudspeakers and more par- 
ticularly to a method and apparatus for making a speaker 
cone and surround assembly. 

BACKGROUND ART 

It is known to make the cones of loudspeakers from 
materials such as paper, plastics and metal sheet, al- 
though Increasingly the chosen material is a plastics ma- 
terial such as polypropylene since this material has good 
characteristk:s for this partk:ular use. 

Speaker cones are normally provided with a periph- 
eral suspension in the form of a corrugated member of 
flexible rubber or other elastomeric material and which 
is sometimes known as a roll surround or simply as a 
surround. Conventionally such elastomeric suspensbns 
are compression moulded from thermosetting elasto- 
meric materials and are secured to the material of the 
cone with the aid of an adhesive. This requires skilled 
hand assembly to ensure concentricity and a reliable 
bond and is thus slow and expensive. This form of as- 
sembly is however usually justified by the improved 
acoustic performance which results from the provision of 
a compliant suspension for the cone. 

It is a general object of the Invention to provide a 
loudspeaker cone and suspension or surround assembly 
which can be made without the need for hand assembly 
so that variations in manufacture and thus in perform- 
ance, which have previously been commonplace, can be 
avoided or at least mitigated. 

Many attempts have been made to produce a loud- 
speaker cone and surround assembly directly by injec- 
tbn moulding one onto the other to avoid the need for 
costly hand assembly of the two components, see for ex- 
ample GB-A-2228391 of Pioneer Although In theory the 
manufacturing technique involved appears to be simple, 
In practice this is not the case. This is probably due to 
the fact that it is particularly difficult to injection mould an 
elastomer to form a surround because of the poor flow 
characteristics of molten elastomers when moulding 
components of thin cross-section such as are involved 
in a loudspeaker suspension. Ordinary injection mould- 
ing techniques produce a surround which is lacking in 
concentricity and uniformity of cross-section and which 
is not flat at its outer margin. This is unacceptable. 
US-A-3 961 378 discloses a method and apparatus for 
making a loudspeaker cone and surround assembly 
wherein an elastomer is simultaneously injected at mul- 
tiple positions around the periphery of the cone. Our ear- 
ly experiments attempted to remedy these deficiencies 
by simultaneously injecting the elastomer at multiple po- 
sitions around the periphery of the cone but still failed to 
provide the whole answer 

It is an object of the invention to provide a method 
by whk:h an elastomeric surround can be injection 
moulded onto an injection moulded cone to provide a 



surround which Is of an improved standard. 

It is another object of the invention to provide a toud- 
speaker drive unit whk;h requires a minimum of hand as- 
sembly so that variations in manufacture and thus in per- 
5 formance. which have previously been commonplace, 
can be avoided or at least mitigated. 

DISCLOSURE OF INVENTION 

10 According to the invention, a method of making a 
loudspeaker cone and surround assembly comprises 
clamping at least the outer marginal edge of a cone in a 
mould having a cavity defining a surround and injecting 
an elastomeric material into the cavity through an annu- 

is lar orifice extending substantially continuously around 
the said marginal outer edge to form a surround attached 
to the outer marginal edge of the cone. The elastomeric 
material is fed to the annular orifice through an annular 
feed chamber extending around the mould cavity. The 

20 annular orifice is narrow in width in comparison to the 
thickness of the surround and the method comprises the 
step of separating the surround from an annular ring of 
sprue formed by elastomer whk:h has solidified in or out- 
side the annular orifice by tearing while the elastomer is 

2S still hot from the injection moulding step. 

If desired the surround may be formed in two or more 
separate steps each as described above, to create a sur- 
round consisting of two or more annular bands or zones 
of elastomer which may, for example, be of different 

30 physical characteristics or colour. 

Preferably the method comprises the step of evac- 
uating air from the cavity prior to the injection of elas- 
tomer. The method may comprise the step of placing a 
paper or the like gasket into the cavity prior to the injec* 

3S tion of elastomer whereby the gasket Is directly attached 
to the surround. In this case a vacuum can be applied to 
the cavity through the gasket to prevent the elastomer 
from being drawn into the vacuum ports. 

Preferably the cone is an injection moulding. Pref er- 

40 ably the nnaterial of the cone and the material of the sur- 
round are chosen such that when the surround is injected 
onto the cone, the two are united or bonded chemically, 
that is to say they become attached at a molecular level 
due to cross-linking of the respective materials. 

4S The cone may be of polypropylene and may be a 
homo-polymer or co-polymer and may comprise a pro- 
portion of a filler such as mica. The plastics material will 
preferably have a high melt flow index to allow the ma- 
terial to be moulded in a cavity having a thin section. 

so The elastomer of the suspension is preferably a sty- 
rene-ethylene butylene-styrene polymer such as that 
sold by Evode Plastics Limited under their registered 
trademark Evoprene G. Preferably the elastomer has a 
shore A hardness below 50. 

ss The method may comprise the step of placing a rigid 
chassis component into the cavity prior to the injectk>n 
of elastomer whereby the chassis component becomes 
directly attached to the surround. Preferably the chassis 
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component is formed by injection moulding, and may be 
annular in shape. Preferably the method comprises the 
step of choosing the material of the rigid chassis compo- 
nent such that when the nnaterial of the surround Is in- 
jected onto the chassis component, the two are united 
or bonded chemically, that is to say. they become at- 
tached at a molecular level due to cross-linking of the 
respective materials. 

From another aspect the invention is injection 
moulding apparatus for carrying out the method re- 
ferred'to above, comprising mould parts defining a sur- 
round and for receiving at least the marginal outer edge 
of a cone, the mould parts being movable in onedlrection 
to close the mould and in another direction to open the 
mould to clamp the said cone edge and to allow access 
to the mould cavity, means formed between the mould 
parts and extending substantially continuously round the 
cavity defining an annular feed chamber for molten elas- 
tomer, and a substantially continuous annular injection 
orifice communicating between the annular feed cham- 
ber and the cavity. The substantially continuous annular 
injection port is formed by a small gap between the mould 
parts so that the injection port is in the form of a narrow 
slit through which the molten elastomer enters the mould 
cavity radially from the feed chamber. The feed chamber 
is large in cross-section compared to the annular injec- 
tion orifice which will be small in width compared to the 
width or thickness of the cavity. The annular feed cham- 
ber will be fed from a single radially extending feed port 
via a constricted section of reduced cross-section which 
forms a 'gate' controlling the flow of molten elastomer to 
the cavity. Preferably this constricted section splays-out 
laterally in a direction towards the annular feed chamber 
to assist the molten elastomer to flow round the path. 

The cone suspension e.g. of an elastomeric materi- 
al, may be moulded integrally with a rigid annular chassis 
front member. Preferably the annular chassis front mem- 
ber, which may be moulded from a material such as poly- 
propylene, is arranged to surround the cone suspension. 
Preferably the cone suspension and the cone are mould- 
ed Integrally. The material of the suspension is preferably 
arranged to overlie an axial face of the annular chassis 
front member and is formed with a raised annular bead 
which can form a compressible water and/or air seal 
when the drive unit is installed. The suspension material 
may be moulded to embrace both opposite axial faces 
of the annular chassis front member, and may be formed 
with annular beads on both opposite faces. 

The annular chassis front member may be moulded 
with lugs by which the annular chassis front member can 
be attached to the rear portion of the chassis, or alterna- 
tively the annular member may be formed with recesses 
for receiving fixing members, e.g. screws, by which the 
rear portion of the chassis frame is attached to the an- 
nular chassis front member. 

Preferably the rear portion of the chassis comprises 
an annular rear member formed integrally with a series 
of legs by which the rear portion is connected to the an- 



nular chassis front member The chassis may be made 
from a plastics material such a polypropylene. Advanta- 
geously the rear cone suspension is moulded integrally 
with chassis e.g. from an elastomeric material. 

s Preferably the cone suspension members and chas- 
sis are injection moulded. Advantageously the suspen- 
sion members comprise a styrene-ethylene buty- 
lene-styrene polymer whereby the materials of the sur- 
round and chassis and suspension become chemically 

10 bonded together during the injection moulding steps. 
This chemical bonding largely obviates the problem of 
de-laminatton which frequently occurs with hand assem- 
bled loudspeaker cone and surround assemblies when 
using adhesives. The chassis components, i.e. the front 

15 and rear annular support members, and the chassis legs 
are moulded from polypropylene filled with mica or the 
like. 

In assembling a loudspeaker drive unit, it is conven- 
tional to attach the cone and surround assembly to the 

20 chassis or frame with the aid of an adhesive applied to 
the outer marginal edge of the surround. As an alterna- 
tive an annular paper ring or gasket can be interposed 
between the surround and the drive unit chassis. This 
procedure involves extra work. This is obviated in the 

25 present invention since the chassis or a part thereof is 
formed integrally with the cone suspension. 

The polypropylene used for the chassis components 
may be a homo-polymer or co-polymer and may com- 
prise a proportkjn e.g. 40% by volume of a filler such as 

30 mica. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention is diagrammatically illustrated by way 
35 of example in the accompanying drawings in which 

Figure 1 is a plan view of a female injection mould 
part for forming a surround or suspenskin on a loud- 
speaker cone; 

40 

Figure 2 Is a cross-sectional side view on the line 
A-A of Figure 1 ; 

Figure 3 Is a view of detail C of Figure 2 to an 
45 enlarged scale; 

Figure 4 is a perspective view of a loudspeaker cone 
and surround assembly made in accordance with 
the present inventbn; 

so 

Figure 5 is a scrap cross section of part of the loud- 
speaker cone and suspension assembly of Figure 
4, and taken on the line B-B of Figure 4; 

ss Figure 6 is a scrap cross-sectional view correspond- 
ing to Figure 5 of a modified arrangement; 

Figure 7 is a partly sectioned exploded perspective 



3 



5 



EP0 552 040B1 



6 



view of a loudspeaker drive unit, and 

Figure 8 is a scrap cross-sectional view of the outer 
edge of a loudspeaker together with its surround or 
suspension and a moulded-on annular chassis 
nnember. 

BEST MODE FOR CARRYING OUTTHE INVENTION 

In Figures 1 to 3 of the drawings there is shown in- 
jectbn mou Iding apparatus fornnaking loudspeaker cone 
and surround assemblies. To injection mould an elasto- 
meric suspension or surround on to the outer periphery 
of an injection moulded loudspeaker cone, we propose 
an injection mould having an opposed pair of relatively 
movable complementary parts 3 and 7, only the female 
part 3 of which is shown In Figure 1 of the drawings, and 
both of which are shown in Figure 2. Rather than attempt 
to inject the elastomer directly into the cavity formed be- 
tween the two mould parts 3 and 7 and which defines the 
shape of the surround or suspension to be injection 
moulded onto the outer peripheral edge 23 of an injection 
moulded cone 21 clamped between the mould parts and 
extending into the surround defining cavity, we instead 
inject the molten elastomer via a port 1 through a control 
gate 2. which Is a constriction which In plan view shown 
in Figure 1 fans out sideways as it approaches an annu- 
lar flow path or feeder 4 which extends continuously 
around the surround-forming cavity at a position closely 
adjacent to the outer edge of the cavity. The molten elas- 
tomer then enters the cavity radially through a narrow 
"knife edge" orifice 5 extending continuously round the 
outer edge of the cavrty. In this way the cavity is filled 
evenly and simultaneously at all positions around its pe- 
riphery. Thus the cavity fills with elastomer to form a sur- 
round 22 having an outer flange 6 which Is thick In com- 
parison to the thickness or width of the orifice 5, and an 
inner flange 17 attached to the outer margin of the cone 
21. 

It wilt be seen from Figure 3 that when the elastomer 
in the filled mould has solidified to form a surround 22 
molecularly bonded by cross-linking to the material of the 
cone 21, the outer flange 6 of the surround will have an 
attached annular sprue 23 of rounded cross-section con- 
sistlng of the solidified elastomer formerly occupying the 
annular feeder ring. Preferably this is detached immedi- 
ately the moulded component is removed from the mould 
i.e. while it is still hot, and at that stage can be done man- 
ually by tearing since the elastomer will not have cured 
fully. We have found that the waste elastomer will sepa- 
rate cleanly from the outer edge of the surround since 
the thin cross-section of elastomer in the knife edge in- 
jection orifice 5 forms a line of weakness. 

In Figures 4 to 6 of the drawings there is shown a 
loudspeaker drive cone and surround assembly of gen- 
erally conventional appearance and comprising a frus- 
to-conical drive cone 21 which, in use. is attached at its 
inner margin 11 in any convenient manner to a loud- 



speaker drive motor, e.g. a moving coil, not shown, the 
outer margin 23 of the cone 21 being attached in the 
manner described above with reference to Figures 1 to 
3 to a compliant surround or suspension 22 which in turn 
s is secured in any convenient fashion to a loudspeaker 
drive unit chassis (not shown). In the present case the 
loudspeaker drive cone 21 has been injectk)n moulded 
from polypropylene and the flexible elastomeric sur- 
round or suspension 22, which is of generally conven- 
^0 tional configuration, has been injection moulded thereon. 
The surround is annular in shape and comprises an outer 
flange 6 by which it is attached to the toudspeaker drive 
unit chassis (not shown), a part circular roll or bellows 
16 which is the active part of the cone suspension and 
^5 an inner flange 1 7, which is moulded onto the rear face 
9 of the cone 21 so as to overlap the outer margin 23 of 
the cone to some extent. The overlapping joint is thus 
invisible in use. The outer edge 8 of the cone 21 is pref- 
erably positioned closely adjacent to the roll or bellows 
20 1 6 of the surround 22 so that the surround does not ad- 
versely affect the acoustic properties of the cone. 

In the arrangement of Figure 5, the surround 22 is 
injection moulded in two successive steps, in the first of 
which the inner annular part 31 is injected directly onto 
25 the cone 21 , after which in a second step the outer an- 
nular part 32 of the surround is Injected onto the Inner 
part 31. Each of these steps will be as described above 
with reference to Figure 1 to 3. In this way the charac- 
teristics of the surround can be tailored in any desired 
30 fashion so that for example the acoustical properties of 
the surround can be improved. If desired the inner and 
outer parts 31,32 of the surround 22 can be of different 
colours for aesthetic reasons. Also the surround may be 
moulded in more than two steps, e.g. in three or more 
35 steps to achieve a multi-zone surround. 

The material of the surround 22 may be a sty- 
rene-ethylene butylene-styrene which bonds chemically 
under the heat and pressure of the injection moulding 
process to the polypropylene cone to form an integral 
40 unit therewith, thereby obviating the need to glue the 
cone and surround together as has been necessary 
heretofore. In this way the alignment between the cone 
and surround can be controlled more predictably than is 
the case with hand assembly, and the connection be- 
45 tween the cone and surround can be achieved consist- 
ently. 

In the arrangement of Figure 6, a paper gasket 10 
is arranged in the moukj prbr to the injection moulding 
of the surround 22, whereby the gasket 10 is bonded to 
50 the flange 6. In this way the cone and surround unit can 
be secured to the chassis (not shown) of a drive unit us- 
ing conventional, that is, non-harmful, adhesives. 

In Figure 7 of the drawings there is shown in expkxi- 
ed form a loudspeaker drive unit comprising a cone 21 , 
55 a cone surround or suspension 22 around the outer pe- 
riphery of the cone, and an annular chassis front plate 
or ring 14 supporting the outer margin 6 of the suspen- 
skxi 22. The chassis front plate 14 is supported on a se- 
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ries of chassis legs 9 attached to, and extending from, 
an annular rear chassis plate 20. The rear plate 20 car- 
ries a rear or Inner cone suspension 18 and a magnet 
plate 24. 

The cone 21 and surround 22 are made by injection 
moulding a thermoplastic injection moulded elastomeric 
material directly onto a themnoplastic cone to form an in- 
tegral unit as described above with reference to Figures 
1 to 3, and in the same moulding step, the elastomeric 
suspension 22 is moulded directly onto the chassis ring 
14 which is itself an injection moulded member of mi- 
ca-filled polypropylene or the like. The elastomeric ma- 
terial may be extended to form an Integral gasket 12 
which forms a bead-like flange projecting from both sides 
of the ring 14 and extending continuously around both 
sides of the ring. To this end the ring 14 is formed with a 
series^of apertures extending through its surface from 
side to side to permit the elastomeric material to flow 
through the ring during the moulding process to form 
bead-like gaskets on both sides thereof. 

The inner periphery 11 of the cone is extended to 
form a tubular member 25 to facilitate alignment of a 
voice coil 27. A card or paper ring (not shown) may be 
moulded into the tubular member 26 to provide a thermal 
barrier and/or to facilitate attachment of the voice coil 27 
using an adhesive. The inner periphery of the cone may 
also be formed with an annular knife edge or raised bead 
26 to facilitate the joining of the cone to the rear suspen- 
sion 18, e.g by ultrasonic welding or the like. 

The rear face of the ring 14 is formed integrally with 
frusto-conical spigots 13 which are received in corre- 
spondingly shaped sockets 28 in bosses 15 formed on 
the ends of chassis legs 1 9 and held in positbn by me- 
chanical fixings such as screws or by welding, adhesives 
or the like. The legs 19 can be injection moulded inte- 
grally on the annular rear chassis ring 24 from a thermo- 
plastic material such as mica-filled polypropylene or al- 
ternatively the legs can be made separately and the as- 
sembly fixed together e.g. by bolting. It will be appreci- 
ated that the chassis could be moukied in other fashions. 
Thus for example the legs 9 could be moulded on the 
front ring 14. Alternatively again the chassis could be 
formed as a cup-like member formed with sufficient k>u- 
vres to allow air to move freely in response to cone ex- 
cursions. The rear cone suspension 18 Is preferably di- 
rectly injection moulded onto the near chassis ring 20 
from a thermoplastic elastomeric material, such as that 
used for the surround 22. The moulding method will be 
as described above with reference to Figures 1 to 3. 

Figure 8 is a scrap cross-sectional view of the outer 
periphery 23 of a cone 21 moulded onto a suspension 
22 which is moulded onto an annular chassis ring 14. 
This is achieved in one step by the method described 
above with reference to Figures 1 to 3, except that the 
mould is adapted to contain both the cone 22 and the 
ring 1 4 before the elastomer of the suspension is injected 
to unite the components. The mould is provided with a 
feeder 4 which forms a detachable sprue in the manner 



described above. Additionally the outer flange 6 of the 
suspension may be extended at 30 to form the annular 
feeder channel through whbh the elastomer is fed 
around the mould. A ring 29 can be directly moulded to 
5 the inner periphery of the suspension 18 e.g. from plas- 
tics or card to facilitate the uniting of the suspensk)n 18 
and the cone 21 , e.g. by welding or by means of an ad- 
hesive. 

The magnet plate 24 can be fixed to the rear chassis 
10 ring 20 in any suitable fashion, e.g. by an adhesive or by 
welding or by fixing such a screws or rivets. 

INDUSTRIAL APPLICABILITY 

75 The invention thus provides a method and appara- 
tus for injection moulding components consisting of two 
different plastics materials, e.g. an elastomer on a rigid 
plastics, including but not limited to loudspeaker cone 
and surround assemblies. 

20 The invention also provides a method by which loud- 
speaker drive units can be made and assembled using 
a minimum of hand labour. 



2S Claims 

1. A method of making a speaker cone and surround 
assembly (21 ,22) comprising the steps of clamping 
the outer marginal edge (23) of a speaker cone (21 ) 

30 in a mould (3,7) having a cavity defining a surround 
such that the outer marginal edge is in the cavity, 
feeding an elastomeric material through a substan- 
tially annular feed chamber (4) extending around the 
mould cavity, injecting the elastomeric material into 

55 the cavity through a substantially annular knife edge 
orifice (5) communicating with the feed chamber and 
which is narrow in width In comparison to the thick- 
ness of the surround (22) and whk:h extends sub- 
stantially continuously around the entire outer mar- 

40 ginal edge (23) of the cone to mould a surround (22) 
attached to the outer marginal edge (23) of the cone 
(21 ), removing the assembly (21 ,22) from the mould 
and separating the surround from an annular ring 
(33) of solidified sprue formed of elastomeric mate- 

<s rial in the annular feed chamber (4) by tearing said 
sprue (33) from the surround (22) at the junction 
between the sprue and the surround formed by the 
annular knife edge orifk^e (5), the tearing step being 
performed while the elastomeric rnaterial is still hot 

50 from the injection step. 

2. A method according to claim 1 , characterised by the 
step of forming the surround (22) in two or more sep- 
arate moulding steps to create a surround consisting 

55 of two or more annular bands or zones of elastomer. 

3. A method according to claim 1 or claim 2, charac- 
terised by the step of evacuating air from the cavity 
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prior to the injection of elastomer. 

4. A method according to any preceding claim, char- 
acterised by the step of placing a paper or the like 
gasket (10) into the cavity prior to the injection of 
elastomer whereby the gasket becomes directly 
attached to the surround (22). 

5. A method according to claim 4 when dependent on 
claim 3, characterised by the step of applying a vac- 
uum to the cavity through the gasket (1 0) to prevent 
the elastomer from being drawn into the vacuum 
ports. 

6. A method according to any preceding claim, char- 
acterised In that the cone (21 ) is an injection mould- 
ing. 

7. A method according to any preceding claim, char- 
acterised by the step of choosing the material of the 
cone (21 ) and the material of the surround (22) such 
that when the surround is injected onto the cone, the 
two are united or bonded chemically, that is to say 
they become attached at a molecular level due to 
cross-linking of the respective materials. 

8. A method according to any preceding claim, char- 
acterised in that the cone (21) is a homo-polymer or 
co-polymer of polypropylene. 

9. A method according to any preceding claim, char- 
acterised in that the elastomer of the surround (22) 
is a styrene-ethylene butylene-styrene polymer. 

10. A method according to any preceding claim, char- 
acterised by the step of placing a rigid chassis com- 
ponent (14) into the cavity prior to the injection of 
elastomer whereby chassis component becomes 
directly attached to the surround. 

11. A method according to claim 10, characterised in 
that the chassis component (14) is formed by injec- 
tion moulding. 

12. A method according to claim 11. characterised by 
the step of forming the rigid chassis component (10) 
iiito an annular shape. 

13. A method according to any one of claims 10 to 12 
when dependent on claim 7, characterised by the 
step of choosing the material of the rigid chassis 
component (10) such that when the material of the 
surround (22) is injected onto the chassis compo- 
nent (10). the two are united or bonded chemically, 
that is to say, they become attached at a molecular 
level due to cross-linking of the respective materials. 

14. Injection moulding apparatus for carrying out the 



method of any proceeding claim comprising mould 
parts (3,7) defining a surround (22) and for receiving 
the outer marginal edge (23) of a cone (21), the 
mould parts being movable in one direction to close 
5 the mould and in another direction to open the 
moukj, to define a surround forming cavity and to 
clamp the said cone edge (23) and to allow access 
to the mould cavity respectively, means fomned 
between the mould parts and extending substan- 
ce tially continuously round the cavity defining an annu- 
lar feed chamber (4) for molten elastomer, and a 
substantially continuous annular knife edge injection 
orifice (5) communicating between the annular feed 
chamber (4) and the cavity, which Injection port (5) 
C5 is formed by a small gap between the mould parts 
so that the injection orifice Is In the form of a narrow 
slit through which the molten elastomer enters the 
mould cavity radially from the feed chamber, and in 
that the feed chamber is large in cross-section com- 
20 pared to the width or thickness of the orifice. 

15. Apparatus according to claim 14, characterised in 
that the annular feed chamber (4) is fed from a single 
radially extending feed port (1 ) via a constricted sec- 

25 tlon (2) of reduced cross-section which forms a gate 
controlling the fk>w of molten elastomer to the cavity. 

16. Apparatus according to claim 15, characterised in 
that the constricted section (2) splays-out laterally in 

30 a direction towards the annular feed chamber (4) to 
assist the molten elastomer to flow round the cavity. 



1. Verfahren zum Zusammenfugen von Konusmem- 
bran und Membranrand (21,22) eines Lautspre- 
chers, das an Arbeitssschritten umfaBt: 

Einklemmen der Au3enkante (23) der Konus- 
membran (21) des Lautsprechers in eine 
GleBform (3,7), die einen Hohlraum entspre- 
chend der Gestatt eines Membranrandes 
umschlieBt. so daB sich die AuBenkante in dem 
Hohlraum befindet, 

Einbrlngen eines elastlschen Polymers Ober 
einen im wesentlichen kreisformigen Speisebe- 
halter (4), der sk;h um den Hohlraum herum 
erstreckt, 

EInspritzen des elastischen Polymers uber eine 
im wesentlichen krelsformige, mit dem Speise- 
behalter verbundene Offnung mit Schneidmes- 
ser (5). die im Vergleich zur DIcke des Mem- 
branrandes (22) eine geringe Breite aufweist 
und sich im wesentlichen durchgehend um die 
gesamte AuBenkante (23) der Konusmembran 
herum erstreckt, zur Formung eines Membran- 
randes (22), der an der AuBenkante (23) der 
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Konusmembran (21) anhaftet, 

Entnahme des Ganzen (21, 22) aus der 

GieBform sowie 

Abtrennung des Membranrandes von einem 
kreisformigen Ring (33) erstarrten Angusses 
aus elastischem Polymer, der sich im kreisfor- 
migen Speisebehatter (4) gebildet hat, durch 
AbreiBeh besagten Angusses (33) vom Mem- 
branrand (22) an der durch die kreisformlge 6ff- 
nung mit Schneidmesser (5) getormten Naht- 
stede zwischen Angu3 und Membranrand, 
wobei das AbreiBen erfolgt, solange das elasti- 
sche Polymer, resultierend aus dem Einspritz- 
vorgang, noch hei3 ist. 

2. Verfahren nach Anspruch 1 , gekennzelchnet durch 
die Formung des Membranrandes (22) in zwei oder 
mehrgetrennten Formgebungsschrltten, zurSchaf- 
fung eines aus zwei oder mehr kreisformigen Strei- 
fen Oder Zonen bestehenden Membranrandes aus 
Elastomer. 

3. Verfahren nach Anspruch 1 oder Anspruch 2, 
gekennzelchnet durch das Absaugen von Lutt aus 
dem Hohlraum vordem EInspritzen des Elastomers, 

4. Verfahren nach einem der vorhergehenden Anspru- 
che, gekennzelchnet durch das Einlegen einer aus 
Papier oder ahnlichem Material bestehenden Dich- 
tung (10) in den Hohlraum vordem EInspritzen des 
Elastomers, wodurch es zu einem direkten Anhaften 
der Dichtung am Membranrand kommt. 

5. Verfahren nach Anspruch 4, sofern abhangig von 
Anspruch 3, gekennzelchnet durch das Erzeugen 
eihes Unterdrucks im Hohlraum durch die Dichtung 
(1 0) hindurch, um zu verhindern, da3 das Elastomer 
in die Luftabsaugoffnungen gezogen wird. 

6. Verfahren nach einem der vorhergehenden Anspru- 
che, dadurch gekennzelchnet, daB die Konusmem- 
bran (21 ) ein SpritzguBteil ist. 

7. Verfahren nach einem der vorhergehenden Anspru- 
che, dadurch gekennzelchnet, daB die Auswahl des 
Materials fur die Konusmembran und des Materials 
fur den Membranrand derart erfolgt, daB beim Auf- 
spritzen des Membranrandes aut die Konusmem- 
bran zwischen beiden eine chemische Verbindung 
Oder Bindung entsteht, d.h. daB sie sk:h auf mole- 
kularer Ebene verbinden, infolge eIner Vemetzung 
der entsprechenden Materialien. 

8. Verfahren nach einem der vorhergehenden Anspru- 
che, dadurch gekennzelchnet, daB die Konusmem- 
bran (21 ) aus einem Homopolymerisat oder Copo- 
lymerisat von Polypropylen besteht. 



9. Verfahren nach einem der vorhergehenden Anspru- 
che, dadurch gekennzelchnet, daB das Elastomer, 
aus dem der Membranrand (22) besteht, ein Sty- 
rol-Ethylen - Butylen-Styrol-Polymer ist. 

5 

10. Verfahren nach einem der vorhergehenden Anspru- 
che, gekennzeichnet durch das Einlegen eines' 
unetastischen Gehausebautelis (14) In den Hohl- 
raum vordem EInspritzen des Elastomers, wodurch 

10 es zu einem direkten Anhaften des Gehausebautelis 
am Membranrand kommt. 

11. Verfahren nach Anspruch 1 0, dadurch gekennzelch- 
net, daB das Gehausebautell (14) ein SpritzguBteil 

IS ist. 

12. Verfahren nach Anspruch 1 1 , dadurch gekennzebh- 
net. daB das unelastlsche Gehausebautell (10) eine 
kreisformlge Gestalt aufweist. 

20 

13. Verfahren nach einem der Anspruche 10 bis 12, 
sofern abhangig von Anspruch 7, dadurch gekenn- 
zeichnet, daB die Auswahl des Materials fur das 
unelastlsche Gehausebautell (10) derart erfolgt, 

25 daB beim Aufsprltzen des Materials des Membran- 
randes (22) auf das Gehausebautell (10) zwischen 
beiden eine chemische Verbindung oder Bindung 
entsteht, d.h. daB sie sk:h auf molekularer Ebene 
verbinden, Infolge einer Vernetzung der entspre- 

30 chenden Materialien. 

14. SpritzgieBvorrichtung zur Durchfuhrung des Verfah- 
rens nach einem der vorhergehenden Anspruche, 
die umfaBt 

3S 

Formteile (3. 7), die einen Membranrand (22) 
umschlieBen sowie die AuBenkante (23) einer 
Konusmembran (21) aufnehmen, wobei die 
Formteile zum SchlieBen der GleBform in eine 

40 Richtung und zum Offnen der GleBform in eine 

andere Richtung beweglich sind, zum 
UmschlieBen eines Hohlraums entsprechend 
der Gestalt des zu formenden Membranrandes, 
zum EInklemmen besagter AuBenkante (23) 

45 der Konusmembran beziehungsweise um den 

Zugang zur GleBform zu ermog lichen, 
zwischen den Formteilen befindllche Mittel, die 
sich im wesentlichen durchgehend um den 
Hohlraum herum erstrecken und einen kreisfdr- 

50 migen Speisebehalter (4) fur geschmolzenes 

Elastomer umschlieBen sowie 
eine im wesentlichen durchgehende, kreisfor- 
mlge Einspritzoffnung mit Schneidmesser (5), 
die den kreisformigen Speisebehalter (4) mit 

55 dem Hohlraum verbindet, wobei die Mundung 

der Einspritzoffnung (5) durch einen schmalen 
Spalt zwischen den Formteilen geformt wird, so 
daB die Einspritzoffnung die Gestalt eines 
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schmalen Schlitzes aufweist, durch den das 
geschmolzene Elastomer aus dem Speisebe- 
halter kommend radial In den Hohlraum der 
GieBform gelangt, und wobei der Speisebehal- 
ter im Verglelch zur Brelte oder Hohe der 6ff- 
nung einen groBen Querschnitt aufweist. 

15. Vorrichtung nach Anspruch 14, dadurch gekenn- 
zelchnet, da3 der Speisebehalter (4) uber eine ein- 
zlge, sich radial erstreckende Speiseoffnung (1) 
gespeist wird, durch einen verengten Abschnitt (2) 
von verrlngertem Querschnitt hindurch, der einen 
Anschnitt zur Regelung des Zuflusses geschnnotze- 
nen Elastomers In den Hohlraum bildet. 

16. Vorrichtung nach Anspruch 15, dadurch gekenn- 
zeichnet, da3 der verengte Abschnitt (2) in Richtung 
zum kreisfdrmigen Speisebehalter hin seitlich abge- 
schragt let, urn das UmflieBen des Hohlraums mit 
geschmolzenem Elastomer zu unterstutzen. 

Revehdicatioris ' 

1. Procede pour tabriquer un cone de haut-parleur et 
I'ensembie qui Tentoure (21,22), comporlant les 
phases op6ratolres suivantes: on serre la bordure 
extdrieure (23) d'un cdne de haut-parleur (21 ) dans 
un moule (3,7) dont la cavite de moulage definit un 
entourage tel que la bordure exterieure se trouve 
dans la cavit6 ; on envoie une mati^re 61astom6re k 
travers une chambre d'alimentation (4) sensible- 
ment annulaire et qui s'^tend autour de la cavit6 de 
moulage ; on injecte cette mati^re 6lastom6re dans 
la cavity par un orifice (5) sensiblement annulaire et 
profile en lame de couteau, qui communique avec 
la chambre d'alimentation et qui prSsente une faible 
largeur par comparaison avec I'^paisseur de {'entou- 
rage (22), cet orifice annulaire (5) s'§tendant de 
manldre sensiblement continue autour de toute la 
bordure ext6rieure (23) du c6ne, afin d'effectuer le 
moulage d'un entourage (22) fixe a la bordure exte- 
rieure (23) du cdne (21); on enl^ve I'ensembie 
(21,22) du moule et on s6pare I'entourage d'un 
anneau (33) de matiere 6lastomere qui s'est solid!- 
fi6e dans la chambre d'alimentation annulaire (4), 
en arrachant cet anneau (33) de I'entourage (22) a 
I'endroit de la jonctlon entre t'anneau et {'entourage 
form6e par {'orifice annulaire (5) profild en lame de 
couteau, cette sSparatbn par arrachement 6tant 
effect u6e alors que la matiere dlastomdre est 
encore chaude apres Tinjectlon. 

2. Procede selon la revendication 1 , caract^rise en ce 
qu'on forme I'entourage (22) en au nrK>ins deux pha- 
ses de moulage, pour realiser en entourage com- 
portant au moins deux bandes annulaires ou zones 
d'6lastom6re. 



3. ProcSd^ sebn la revendication 1 ou 2, caract^ris^ 
en ce qu'on §vacue {'air de la cavitd de moulage 
avant d'y injecter r6lastom6re. 

5 4. Procede selon I'une quelconque des revendications 
pr§cedentes, caract§rise en ce qu'on place dans la 
cavit6 de moulage une feuille de protection (10) en 
papier ou en une matidre analogue, avant d'y injec- 
ter I'elastomere, cette feuille de protection se trou- 
10 vant alors directement fix6e k I'entourage (22). 

5. Procede selon la revendication 4, en tant que ratta- 
ch^e k la revendication 3. caract6ris§ en ce qu'on 
fait le vide dans la cavit6 de moulage h travers la 

IS feuille de protection (1 0), pour empecher Tentr^e de 
I'elastomdre dans les orifices d'aspiration servant a 
faire le vide. 

6. Proc6d6 selon Tune quelconque des revendications 
20 prec6dentes, caract6ris6 en ce que le cone (21 ) est 

une pi^ce moul^e par injection. 

7. Procddd selon I'une quelconque des revendications 
pr6c6dentes, caracteris6 en ce qu'on choisit la 

25 matiere du cone (21 ) et la matiere de I'entourage 
(22) de telle maniere que, lorsqu'on moule par injec- 
tion {'entourage sur le cone, les deux parties se trou- 
vent assemblies ou soudies Tune k {'autre par effet 
chimique, cette liaison intlme s'effectuant a un 
30 niveau moleculaire grace k la reticulation des matid- 
res en presence. 

8. Procddd selon I'une quelconque des revendications 
pricidentes, caracterisi en ce que la matiere du 

35 cone (2 1 ) est un homo-polymere ou un co-polymere 
du polypropylene. 

9. Procede selon Tune quelconque des revendications 
precedentes, caracterise en ce que la matiere de 

^ I'entourage (22) est un polymdre de styrene-ethy- 
{ene butyiene-styrene. 

10. Procede selon I'une quelconque des revendications 
precedentes, caracterise en ce qu'on place dans la 

45 cavite de moulage un element de chassis rigide (1 4) 
avant d'y injecter reiastomere, cet element de chas- 
sis se trouvant en suite directement fixe a {'entou- 
rage. 

so 11. Procede selon la revendication 10, caracterise en 
ce que I'eiement de chSssts est une piece mouiee 

par injection. 

1 2. Procede selon la revendication 1 1 . caracterise en ce 
ss qu'on donne une forme annulaire k {'element de 

chassis rigide (14). 

1 3. Procede selon Tune quelconque des revendications 
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10 ^ 12. en tant que rattach^e k la revendication 7, 
caract6ris^ en ce qu'on choisit la matldre de 1*616- 
ment de chassis rigide (14) de telle manfere que, 
lorsqubn moule par Injection la matifere de I'entou- 
rage (22) sur I'element de chassis rigide (14), les s 
deux parties se trouvent unies ou soud6es ensem- 
ble par effet chimique, cette liaison intime s'effec- 
tuant k un niveau mol^culaire grSce k la reticulation 
des mati&res en presence. 

10 

14. Dispositif de mouiage par injection, pour la mise en 
oeuvre du proced6 selon Tune quelconque des 
revendicatbns pr6c6dentes, comportant un moule 
en plusleurs parlies (3,7) d6finissant un entourage 

(22) et adapt^es k recevoir la i^ordure ext^rieure 15 

(23) d'un cone (21), les parties du moule pouvant 
6tre d6plac6es dans une direction pour termer le 
moule, et dans une autre direction pour ouvrir le 
moule, afin de definir une cavlte de mouiage de 
I'entourage et de serrer la bordure (23) du cdne. et 20 
de pemiettre d^acc^der k la cavity de mouiage res- 
pectivement, des moyens 6tant prevus entre les par- 
ties du moule et s*6tendant d'une mani^re senstble- 
ment continue autour de la cavit6 de mouiage, pour 
d6finir une chambre d'alimentation annulaire (4) 2S 
pour un elastomere en fusion, tandis qu'un orifice 
d'injection (5) annulaire et sensiblement continu, 
profits en lame de couteau. forme une communica- 
tion entre la chambre d'alimentation annulaire (4) et 

la cavite de mouiage, cet orifice d'injection (5) 6tant 30 
constitud par un interstice entre les parties du 
moule. tel que Tor if ice d'injection ait la forme d'une 
fente 6troite par taquelie l*6lastom6re en fusion 
p6n6tre radialement dans la cavity de mouiage en 
sortant de la chambre d'alimentation, celle-ci pre- 3S 
sentant une section transversal e importante par rap- 
port k la largeur ou r^paisseur de I'orifice d'injection. 

15. Dispositif selon la revendication 14, caract6ris6 en 

ce que la chambre d'alimentation annulaire (4) est 40 
aliment6e eile-meme k partir d'un seul canal d'ali- 
mentation (1 ) qui s'etend radialement, par I'interme- 
dialre d'un passage 6trangl6 (2) qui contrldle le ddbit 
d'^lastomere en fusion dans la cavit6 de rrioulage. 

45 

16. Dispositif selon la revendication 15, caracterlse en 
ce que le passage etrangl6 (2) s'etend lat^ralement 
en direction de la chambre d'alimentation annulaire 
(4) pour faciliter I'^coulement de I'dlastomere en 
fusion autour de la cavitd de mouiage. so 
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